INTRODUCTION
I n 2006, the US Centers for Disease Control and Prevention (CDC) recommended that universal, routine screening for human immunodeficiency virus (HIV) infection be performed in health-care settings, including emergency departments (EDs), for all 13-64-year-olds regardless of their apparent risks for an HIV infection. 1 CDC considers HIV screening to be justifiable because it is a serious health disorder that can be diagnosed among asymptomatic persons; HIV can be accurately detected through testing; those identified through screening can receive treatment that can reduce mortality and morbidity; and the costs of screening are reasonable in comparison with the benefits of screening. 1 According to the National Health Interview Survey, there are marked differences across demographic groups with regard to history of ever having been tested for HIV. 2 Males, whites, older adults, those who had never been married, and with private health insurance are less likely to have been tested for HIV. CDC advocated enhanced HIV screening in EDs and other health-care settings because prior risk-and demographic characteristic-based HIV screening and HIV diagnostic testing efforts have failed to identify an estimated 250-300,000 people in the US who are unaware of their infection. 1 These efforts have created untested pockets of people who could be sources of infection for the remainder of the population.
EDs might be ideal venues in which to conduct en masse HIV screening programmes. Many US EDs provide medical care to people without regular access to medical care who might not be screened for HIV elsewhere. 3, 4 Researchers have demonstrated that EDs in some communities provide medical care to patients at higher risk for HIV; 5, 6 that the prevalence of HIV among ED patients is frequently higher than other settings in the surrounding communities they serve; 7 -12 and that EDs can successfully conduct HIV screening programmes, identify HIV-infected persons, and link these persons to appropriate medical care. 13 -19 There are no current published estimates of what proportion of ED patients have ever been tested for HIV and when they were last tested. 20 The reasons why some ED patients have never been tested is also not known. These reasons may impact the success of ED-based HIV screening efforts. It also is not yet known if HIV testing histories among ED patients vary according to demographic characteristics. Knowing which patients are more likely to never have been tested for HIV would be helpful in designing interventions to improve uptake of ED-based HIV screening. Demographic variations in HIV-testing history could also lend support to the call for universal HIV screening in EDs.
We surveyed a random sample of ED patients on their history of being tested for HIV, the time elapsed since their last HIV test, and the main reason for their last test or main reason for never having been tested for HIV. The primary objective was to learn what proportion of ED patients had ever been tested for HIV. The secondary objective was to determine if history of HIV testing, reasons for previous HIV testing, and reasons for never having been tested for HIV differ by ED patient demography.
METHODS

Study design and setting
From July 2005 to July 2006, we randomly selected 18-55-year-old patients at an adult ED in New England and surveyed them about their history of HIV testing. As reported previously, the study authors developed a questionnaire to assess patient history of HIV testing, performed cognitive-based assessments, and conducted pilot testing of the questionnaire. 21, 22 The questionnaire queried participants about their history of HIV testing, reasons for their last HIV test, reasons for never having been tested for HIV, the time elapsed since their last HIV test, and type of their last HIV test. The hospital institutional review board approved the study.
Participant selection and data collection
As outlined in a prior publication, the dates on which the study was conducted each month, the shifts during which the research assistants (RAs) enrolled patients for the study, and the patients assessed for possible inclusion in the study were randomly selected. 21 RAs assessed the eligibility of ED patients randomly selected for possible inclusion in the study by reviewing their ED patient medical record and through an in-person assessment. The RAs administered the questionnaire to those who agreed to be assessed and were eligible for the study. Patients whose ED medical record noted that they were HIV-infected were not interviewed. Patients eligible for the study were aged 18-55 years, English-speaking, did not have a mental or physical disability that would preclude them from participating in the research study, were not prison inmates, not pregnant, not critically ill or injured, not presenting for an acute psychiatric illness, and not participating in an HIV vaccine trial. Only 18-55-year-old patients were included because data from the State Department of Health indicated that 95% of the new HIV infections were occurring in patients of this age group. 23 The study was completed prior to the CDC's recommendation for HIV screening until age 64. 24 
Data analysis
Summary statistics for the responses to the questions on patient demography and HIV-testing history were calculated. The percentage of participants who had never been tested for HIV was calculated by each demographic characteristic. The association between participant demographic characteristics and history of previous HIV testing was assessed through bivariate analyses using Pearson's x 2 and Wilcoxon rank-sum tests. Differences were considered significant at the a ¼ 0.05 level.
Logistic regression models were constructed to explore the relationship between participant demographic characteristics and the outcome of a history of never having been tested for HIV. Demographic characteristics identified through the bivariate analyses as being associated with a history of never having been tested for HIV were employed in the logistic regression analyses. Demographic groups with the highest percentage of people previously tested for HIV were the reference groups for these models. Multivariable logistic regression models were formed using demographic characteristic variables associated with the outcome in univariable analyses. Odds ratios (ORs) with corresponding 95% confidence intervals (CIs) were estimated. The predicted probabilities of never having been tested for HIV were calculated using the multivariable logistic model according to participant age, gender, and race/ethnicity.
The responses to questions asking for the reason for the participant's last HIV test or for their reason for never having been tested for HIV were grouped into categories and summarized. Two multivariable, multinomial regression models were created. The first model included patients who had previously been tested for HIV and examined the association between their demographic characteristics and the main reason for their last test. A requirement to be tested was the base outcome selected for this model. The purpose of this multinomial model was to determine which participants were more or less likely to have been required to be tested for HIV, compared with some other reason for being tested. In the second model, participants who had never been tested for HIV were included. This model examined the association between their demographic characteristics and the main reason for not having been tested for HIV. Believing oneself not to be at risk was the base outcome for this model. The purpose of this multinomial model was to determine which participants were more or less likely not to have been tested for HIV out of a belief that they were not at risk for an HIV infection, compared with other reasons for not having been tested for HIV. Dichotomized versions of participant demographic characteristics were employed for the multinomial models. Demographic groups identified in the bivariate analyses as being less likely to have been tested for HIV were compared with those more likely to have been tested for HIV. Relative risks (RRs) with 95% CIs were estimated for each model. Figure 1 depicts the results of the study eligibility assessment and enrolment process. Of the 6241 18-55-year-old English-speaking patients whose ED medical records were reviewed, 2.4% were documented by the ED clinicians as being HIV-infected. During the in-person eligibility assessments, an additional four patients informed the RA that they were HIV-infected.
RESULTS
HIV-testing history
Of the 2107 study participants, 54.5% knew that they had previously been tested for HIV not as a part of a blood donation. An additional 22 people indicated that they had previously been tested for HIV as a part of a blood donation. Of those previously tested for HIV not as part of a blood donation, 42.5% had been tested within the previous year and 93.1% had undergone conventional/standard HIV blood testing.
HIV testing history and study participant demography
In the bivariate analyses, prior HIV testing was associated with age, gender, race, marital status, and health-care insurance status, but was not associated with years of formal education (Table 1) . There was a U-shaped relationship between age and prior HIV testing; testing was highest for 32-36-year-old participants and lowest for those aged 18-21 and 52-55 years. As shown in Table 2 , participants who were male, white, married, single/never married/not partnered and those who had private health-care insurance were more likely never to have been tested for HIV, compared with the reference groups. The multivariable logistic regression analyses also showed a curvilinear relationship between age and never having been tested: both younger and older adults were less likely to have been tested for HIV. As shown in Figure 2 , the probability of having been tested was lowest among white males and younger adults and was highest among non-white females and for adults around 39 years old. White 18-year-old males had the highest probability of having never been tested for HIV, while non-white 39-year-old females had the highest probability of having been tested for HIV. 
Main reason for last HIV test or main reason for never having had an HIV test
Among the 1095 participants previously tested for HIV, 13 .1% reported that their last test was required by the military, judicial system, or another group; 27.5% had wanted to know their HIV status; 37.4% were tested because of a medical examination, illness or because of pregnancy; 17.8% had been tested because of a possible exposure to HIV; and 4.2% for other reasons. As shown in Table 3 , those aged 39 years and younger were more likely to be tested because they wanted to know their HIV status or because of a medical examination, illness or pregnancy than because of a requirement to be tested. Males were more likely than females to have been required to be tested for the last HIV test. Married participants were more likely to have been tested because they had been required to do so than out of a desire to know their HIV status.
Among the 946 participants never previously tested for HIV, 56.1% had not been tested because they did not consider themselves to be at risk for HIV, 29.4% had never considered being tested, 6.5% were scared or worried about being tested because of the testing process and potential test outcomes, 4.3% found it to be too inconvenient to be tested, and 3.7% cited other reasons. As shown in Table 3 , those who were aged 39 years and younger were more likely to indicate that they were scared/worried or hadn't considered being tested. Male participants were much more likely to indicate that testing was an inconvenience or that they hadn't considered being tested. Non-married participants were more likely to indicate that they were scared/worried about the test results. Participants without private health-care insurance and those with fewer than 12 years of education were more likely to indicate that they had never been tested because testing was an inconvenience, or because they were scared/worried or because they simply 'hadn't considered being tested'.
DISCUSSION
The results of this study illustrate that a large proportion of ED patients have not previously been tested for HIV, which suggests that EDs are a place where significant numbers of Figure 2 Predicted probabilities of never having been tested for HIV married/not partnered patients, and patients with private health-care insurance. It is ironic that demographic groups historically with the greatest access to health care in the US -white patients with private health-care insurance -were less likely to have been tested for HIV than those historically with reduced access to health care, which is in distinct contrast to many other preventive health tests and medical services. On the other hand, efforts to enhance HIV screening and testing among blacks and Hispanic/Latinos appear to be showing some success. Personal motivation for HIV testing may play an important role in patient acceptance of ED-based HIV screening. Testing as part of a medical evaluation is still a common reason for being tested, 25 which also indicates that access to HIV testing for this population is through the healthcare setting. As reported in other studies, a belief of not being at risk remains a primary rationale for not being tested. 25, 26 There are demographic variations in the main reason for an ED patient's last HIV test and for never having been tested for HIV. Males, patients over age 40, and married patients were more likely to have been required to be tested than out of a desire to know their HIV status. These groups appear to be less motivated to know their HIV status and therefore could be targeted with interventions to appreciate the importance to themselves and others of knowing whether or not they are HIV-infected. Females, patients over age 40, those with private health care insurance, and those with more than 12 years of formal education were also more likely not to have been tested because they did not believe themselves to be at risk of an HIV infection. Because we did not assess the HIV risk factors for these patients, we cannot determine if this belief was reasonable. Nevertheless, the results indicate groups who may benefit from interventions to make them aware of their personal risk for an HIV infection in an effort to improve uptake of HIV screening.
LIMITATIONS
Since the study was based at a single hospital, the findings might not be generalizable to some other EDs. However, we believe that our random sample of ED provided a representative sample of patients from different demographic groups. Our findings about differences in HIV testing along demographic characteristics might not be applicable to the groups excluded from our study. This study also examined HIV-testing history only and not HIV risk factors. As such, we cannot estimate the extent to which a history of HIV testing is related to real or perceived risk of having an infection. We can only identify demographic factors that were associated with lack of HIV testing.
CONCLUSIONS
A substantial proportion of ED patients have never been tested for HIV, which supports CDC's recommendations that EDs perform HIV screening. Prior risk-and demographic characteristic-based HIV screening and diagnostic testing efforts have led to variations in HIV-testing history along demographic lines. Universal HIV screening might help to reduce gaps in HIV testing by demography in the US, thus reducing unexplored reservoirs of HIV infections. Efforts to improve uptake in HIV screening will need to address these differences in motivations for testing. 
